TRIM21-dependent intracellular antibody neutralization of virus infection.
The ability of antibodies to prevent viral infection has long been recognized. In vitro neutralization assays, which take place in the absence of professional immune effector mechanisms, have demonstrated that the process of neutralization can occur by a variety of molecular mechanisms. Most known mechanisms involve the blocking of an event essential for infection, for instance, the steric inhibition of attachment to entry receptors. As such, neutralization is often thought of as a passive process that can occur without the need for host effector machinery. In contrast to this view, it has recently been demonstrated that neutralization can depend on the widely expressed cytosolic Fc binding protein TRIM21. This unique and novel Ig receptor directs the ubiquitin and proteasome-dependent degradation of intracellular antibody-bound viral particles and prevents infection. It has been further demonstrated that detection of cytosolic antibody by TRIM21 activates inflammatory signaling pathways and promotes the production of cytokines and chemokines. Studies in a TRIM21-null mouse demonstrate the importance of these activities: homozygous knockouts suffer fatal viral infection where wild-type mice survive. Though there is much to be learned about the role of TRIM21 in immunity, it is clear that there is a hitherto unappreciated role for antibodies in the intracellular environment.